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DC POWER SYSTE:; FUR DEUTERON AC CE-:RJTOK*

K. O. Creek** and 0, J. Liska
Los Alamos k~tiul,al Laboratory, Los Alamos, New Mexico 87545

S!4?uw
lIW Fusion Materials Irraflidtion iest (FHIT)

Facility dc power system provides excitation current
for all linac and High-Energy Beam Transport (HEHT)
quadruple and bending magnets, {’citation for hori-
zontal and vertical beam steering, and current-bypa>s
shunts.

Linac~,,p ‘1P Excitation—..

The linac assembly of the FF!IT accelerator cnn-
tains 77 ~UddrUpOII?S requirinq dc excitation. F~ur
quadrupolc designs are employed, requiri~g ma?imum
current ranging from 590 A Lo 1200 A. ThrJ v,llt,]nll
across each quad is appro,imat~ly lLIV. The firsl

five quadruples are a separate design; Lhey maLch
the bpam from tne rddlU-freWWILy cludLtruP@lc! (RFQ)

into the first linac tank, each requiring dif:er~inl
oper~ting yradicnt$ all,’currm,ts. Sepclr~te power
supplies rated dl Ituu A and I!!JV are assigned to
each of the fir~t five quadruples, Tile rernalninq /2
tiill be excll~cl in aaJ~~elll s.urlus grob)lcl of fivt , or
less, COillleLte(l to one pow[,r ~upply. Thu.t, ld,,ll:i(.il

powet sup;,lir~ art, rdtr,l JL w v and lfJIJ~ A with fi~.v

dtld ~1)-V td~5. Nineteen ar(! rcquircn “2 powI~r ltII,

r “ ,ininq /2 q,.ddr~pol~,s,

AriJustiny t!m?qll,!drllr,”l,nl~in flrol~p~ 01 flvi, nr
ltss MI1l pro; ;tiusuffic.i~ot I)e,m!dd,ju~lmpr[ WIthIIiIt

current.hyndss sh;intlnq of individll]l n,’!drupolv’; in
Lhu yroup.

tlowrvcr, shu!l!c,will l-w installed for cur’ lrnt
t.rinunlny of qudtlrupulrj Idt h~,ln,-t~mittancr mdtrhinq
arei]s whprr thl, tWII !,lnh< j~)in, ,111(1!,! tll!lIln!! (If lhl~

Se(.OnCl tank, A tJ]I_ILhdlniyfim of the l!~lrJLdr p(!wl,r
units !S shown in Ftg, 1,

~om=ea under’ the fiusplcns of the 11;
Depjlrtmrnt l,f t’fwrgy

●*~lal!furd[nqil)e~rlllq Ll~vclopnwr)l Laburdtury CWIOY*’(’
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}Iu, 1, 1 tllm k ~l)W1’1’,Shlllltfind \lPlit’ 111,1.

The bO-kW linac constant-current i.n@r supblic~
are regulated to t 0.1% ot full-scale current for
expect~rl variations in liIII’voltagt’, load, ambient
temperature, and long-term drift. The puficr suIJplies
are air-cooled. Output current is computer controlled
by a G- to +1O-V dc signal from a D/A converter, The
ccunputer starts and stops the power supplies, and
monitors output current and malfunctions. An over-
riding “local” control duplicates th~sf, functi~,n!.
The “computer-local” selection 12 located at the powi,r
supply,

Each powpr SUPPIY will hutomdtically shuL off
under the fullowin conditions:

?
(1) LvPrLurrPnL in

line contactur, (t! high temper~turr? in the powor
supply,(3) low imped,l ce to ground in thr 10iId, and
(4) 10SS of water roollIIq or hiqh tmpuratiirr itt Lhv
milqncl loads,

Thr dc powpr loop 1s grluin(tt’dat only Oni! poinl,

throuqtl a lIJ-,,rt!>i~tor at Lhr! powur SUPOIY. A
meter relay is connected iI,pdrdllel WILII LIII,r~hsi~tur
dn[] providt!s an indicdtic,ll ,lIILI alarm contacl fur
II I,,,, 111 I ,11111Curlbnt ill tht, mt]qn~~f ILIJ(IS,
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main windings of the selected qlladrupnlc, Horizontal
slel ring is ,Icc(?r,p!isl]t,dby ,lll(lill~~url cnt to lWCI q’:1A
windings and Suhlractin! an equ~l wnoullt of Lurr~)nt
from the other twu windlnqs.

Arl,li!ional current is injuctwl into f,wu c,,il$
Iron, Ihl puwcr sIiIJpl,yII,V ,1 p(fit,t-l~”lllsisl(,r rrll,,;ll!(lr
WIIIIV currvnt IS ~hltnlt~ddround tlw other two c.ull~
LIY IIpowt’r tl”dnriislc,rrcgulalur shunL. I{l)lhr{,ql~la-
Lllrs ~ru culltr,.1;I,::,jL ir~~!t~ Lhat Iurnpar~o lh~) Lur -
rLIIl in the magnet coils to the currrnt SIIL point.

Lurrt,lll>(,t poinls hre rc~vlved from I.hr tum-
putpr D/ii Cullvcrll,r LhrOUgh isuliltiun, or frLIllI ]ocdl

current adJusLmPnL5. This sysldm UI powrr kupplios

dnd shunt rcgul~tors will provide steerinq in bull]
directions wilh smuoth contlnmus control throuqh
tL’ru d~ lhe coils ar+ ‘ron$ferred from a currel,!
sourer to d current sill!,. Eiyht sets of hori70ntdl
steering circuits will b(, dv(lil.d~le for connection to
cighl pussible quads throuyhult ttle linoc,

NLIIT Power SUPP] IFS

Forly-o,le HCBT qu~drupoles, on~ switching maq-
ne[, ond six bendlnq maqn(>ts roquiro dc cxcittIllnlI
III III{,HIHT, TIIP quddrllpolcs rvqwire currpnl rilnqInu
frm !!IILJ [rI IUIIU A maslmum, .I1 approxtmat~ly 75 V

~......

Lt,lHAf.—.—

T
5V

+

1

I

F!cI. 5. Selected hori~un~al st(.l~r inc.

t?ilch. Sixteen of the same 60-kW pnwer supplies u~ed
!rr fh(, lint’ are IISPd to powrr tho H[RT qllarlrup(]l-<

ill (J(llrs ,.,fi~q 1111 LIIJ-’~ LJU) or !. 11;<!), (I, $lllq 111(

.llJ-Vtd~,), a> <howi, in Flq, 6.

!llIcJUL.1,rr,ly (Jr,,,UI tl)r I.W(I I,t:amliflr,s afler 1111,
snitchinq mnqll(’twill I)(.used at a limo, one set of
pIIWPr supplil, f,lr oflp t)edfnllnr will I)P irl>lallprl dn(]

111~011 >witlhu[] 1( I tllu beaml int’magni’ls thflt a~’e to br
()~uw,ltr(l,

lhu swll(hinu maqnet and the thrw! bendinq maq-
1,,.:.,illIJrlt,II C, IIII1 lnp ~rl, sIIppl II:LI ir, stir ics by OI)IF

ltll~ f.u)wrr supply is a’to >wilctw,d Lu;)rlwt,l” >Upp Iy.

th, I)I,lM1In{’!IIJ1 is to hu Ol)rrdtvd; ds pt+rt uf tho
switching, thu conner.tions 1(J the swit Lhinq mdqnrt
ftr~lreversed in pu!arity tu diflct thr bvmu to thu
I)cltmllne that Is to IN ~purlltod,

Thr two quddrupolrs imm+wlldtl’tyfolluwing lhr
swllthw and elch bcndw nmgfl(’tarr l)nwor~d in qroups
uf four, on onc powrr sbpul,y. Th(, four VPrflLiIl fu-

tuslng mngncts are powfired III >t:ri~s flcih onc supply,

dnd the four horizontally f(lLi15illG m~gmt% drp potvl)rc!

in series frum thr othur supDly, These suDplles will
bu swit.rhod from ono l$~amlinf!tr th,-othrr,
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Ftg. G, WIIJTdc power.
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